Abstract: Phyllosticta is a geographically widespread genus of plant pathogenic fungi with a diverse host range. This study redefines Phyllosticta, and shows that it clusters sister to the Botryosphaeriaceae (Botryosphaeriales, Dothideomycetes), for which the older family name Phyllostictaceae is resurrected. In moving to a unit nomenclature for fungi, the generic name Phyllosticta was chosen over Guignardia in previous studies, an approach that we support here. We use a multigene DNA dataset of the ITS, LSU, ACT, TEF and GPDH gene regions to investigate 129 isolates of Phyllosticta, representing about 170 species names, many of which are shown to be synonyms of the ubiquitous endophyte P. capitalensis. Based on the data generated here, 12 new species are introduced, while epitype and neotype specimens are designated for a further seven species. One species of interest is P. citrimaxima associated with tan spot of Citrus maxima fruit in Thailand, which adds a fifth species to the citrus black spot complex. Previous morphological studies lumped many taxa under single names that represent complexes. In spite of this Phyllosticta is a species-rich genus, and many of these taxa need to be recollected in order to resolve their phylogeny and taxonomy. 
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IntroductIon
The genus Phyllosticta was introduced by Persoon (1818) with P. convallariae (nom. inval., lacking description) designated as the type species (Donk 1968) , which is a synonym of P. cruenta (van der Aa 1973) , which van der Aa & Vanev (2002) cited as type of the genus. Species of Phyllosticta are mostly plant pathogens of a broad range of hosts, and responsible for numerous diseases, including leaf and fruit spots. Some of these pathogens cause diseases of significant economic importance, e.g., P. citricarpa, the cause of citrus black spot, which is regarded as a quarantine pest in Europe and the USA (Baayen et al. 2002 , Glienke et al. 2011 . Other economically important plant pathogenic species include the P. ampelicida species complex that causes black rot disease on grapevines (Wicht et al. 2012) , and the P. musarum species complex that causes banana freckle disease (Pu et al. 2008 , Wong et al. 2012 . Some species of Phyllosticta have also been isolated as endophytes from a wide range of hosts, e.g., P. capitalensis. Other species are regarded as saprobes, e.g., P. carpogena and P. ericae (van der Aa 1973 , Baayen et al. 2002 , van der Aa & Vanev 2002 , Glienke et al. 2011 , Wikee et al. 2011 . Presently there are approximately 3 340 epithets known for Phyllosticta (www.
MycoBank.org; accessed August 2013), but many of these reflect old concepts of the genus, and have since been accommodated elsewhere (van der Aa & Vanev 2002) . Many species also produce spermatial or sexual states, which in some cases have been named in Leptodothiorella and Guignardia, respectively (van der Aa 1973) .
For many years researchers have confused the generic circumscription of Phoma and Phyllosticta. Both genera were recognised as pycnidial fungi forming unicellular, hyaline conidia. Allescher (1898) separated the two genera based on the infected part of the plant part, with Phyllosticta as foliar pathogens, and Phoma on other plant parts. This concept was further refined by Grove (1935) who regarded Phyllosticta as a parasite and Phoma as saprobe or wound parasite. Seaver (1922) and Grove (1935) separated "Phyllosticta" species based on host preference, as was common taxonomic practice in the 20 th century. Seaver (1922) described 300 species, and Grove (1935) approximately 150. In both cases the host plant was the main criterion on which species were separated. Indeed, Seaver's classification was largely characterised on spore size on host plants, while Grove arranged species under the alphabetically arranged host genera. Many Phyllosticta species were given specific epithets based on the host family, genus or species. For example, P. iridis on Iris versicolor (Iridaceae), P. eugeniae on Eugenia buxifolia (Myrtaceae), P. minor on Vinca minor (Apocynaceae), etc. (Seaver 1922) . For the plant pathogenic Phyllosticta species, separation based on host species (or sometimes genus) has proven to be a good method to distinguish species, but this does not hold true for the endophytic or saprobic species. Viala & Ravaz (1892) introduced Guignardia as a replacement name for Laestadia Auersw. (1869), which was a later homonym of Laestadia Kunth ex Lessing (1832). Viala & Ravaz applied the name only to Sphaeria bidwellii (≡ G. bidwellii), a species that is different from L. alnea, the type species of Laestadia Auersw. (Bissett 1986 ). Petrak (1957) concluded that G. bidwellii and related species could be accommodated in Botryosphaeria, and Barr (1970 Barr ( , 1972 agreed with Petrak and placed Guignardia and Phyllosticta in Botryosphaeria, and other related species in Discosphaerina. Punithalingam (1974) suggested that the genus Guignardia must be confined to only those taxa with Phyllosticta morphs as typified by G. bidwellii (= P. ampelicida, see Zhang et al. 2013) . He stated that Botryosphaeria usually has larger ascomata and ascospores, and also a multilocular stroma, features that distinguish it from Guignardia. Van der Aa (1973) also pointed out that these two genera had different growth characteristics in culture. Following molecular studies, Schoch et al. (2006) placed Phyllosticta in the Botryosphaeriales. Since Botryosphaeria has been shown to be poly-and paraphyletic, numerous genera have been distinguished in the Botryosphaeriaceae , Phillips et al. 2008 , Liu et al. 2012 . With the increasing use of molecular data to link asexual and sexual morphs, and the end of dual nomenclature for fungi (Hawksworth et al. 2011 , Wingfield et al. 2012 , the oldest, more important and commonly used name, Phyllosticta, was chosen over that of Guignardia (Glienke et al. 2011 , Sultan et al. 2011 , Wikee et al. 2011 , Wong et al. 2012 ).
The principal character by which a fungus is recognised as a species of Phyllosticta is by the production of pycnidia containing aseptate, hyaline conidia that are usually covered by a mucoid layer and bearing a single apical appendage (van der Aa 1973) . However, the mucoid layer and appendage is not necessarily a universal feature, and some species such as P. colocasiicola, P. minima, and P. sphaeropsoidea lack these features. Furthermore, mucoid appendages formed on agar media may disappear with age, or vary in size and shape when the same isolate is compared on different media, e.g., pine needle agar, oatmeal agar, or potato dextrose agar. Presently Phyllosticta is circumscribed by pycnidia that are usually globose to subglobose, flattened above, and closely connected with the subepidermal pseudostroma. They are mostly unilocular but may be multilocular. The conidia are commonly hyaline, aseptate, ovoid, obovoid to ellipsoid, or short cylindrical, seldomly pyriform, globose or subglobose, and usually covered by a mucoid layer and bearing a single apical appendage (van der Aa 1973) . The sexual morph is characterised by erumpent ascomata that are globose to pyriform in section, often irregularly shaped, unilocular, and with a central ostiole. The peridium is thin, comprising a few layers of angular cells. Asci are 8-spored, bitunicate, clavate to broadly ellipsoid, with a wide, obtusely rounded or slightly square apex, tapering gradually to a small pedicel, and with a well-developed ocular chamber. Ascospores are ellipsoid to limoniform, sometimes slightly elongated, aseptate, hyaline, often multiguttulate or with a large central guttule, and may have mucilaginous polar appendages or a sheath. A spermatial state may form in culture. Spermatia are hyaline, aseptate, cylindrical to dumbbell-shaped with guttules at each end (van der Aa 1973).
Phyllosticta s. str. was first monographed by van der Aa (1973) , who described and illustrated 46 species, and listed the sexual morphs for 12 species, and the spermatial morphs for 17 based mostly on material collected in Europe and North America. More recently van der Aa & Vanev (2002) revised all species names described in Phyllosticta, and provided a list of 190 accepted epithets, as well as a second list of excluded names that indicated their current disposition if known.
In recent years DNA sequencing of conserved loci has vastly improved our knowledge of fungal phylogeny. Several studies have shown that phylogenetic analysis can resolve the taxonomy and identification of Phyllosticta spp. (Baayen et al. 2002 , Wulandari et al. 2009 , Glienke et al. 2011 , Wikee et al. 2011 . Indeed, new species of Phyllosticta are increasingly described based on molecular results , Wang et al. 2012 , Su & Cai 2012 , Wong et al. 2012 .
Phyllosticta was placed in the order Botryosphaeriales by Schoch et al. (2006) , who proposed that the Botryosphaeriaceae contained both Botryosphaeria and Phyllosticta, although no support was obtained for this relationship. Crous et al. (2006) and Liu et al. (2012) also classified Phyllosticta in the Botryosphaeriaceae. In both studies it was noted that Phyllosticta was distinct from other genera in the Botryosphaeriaceae, and that these authors eventually expected it to be placed elsewhere. Seaver (1922) used the order Phyllostictales and family Phyllostictaceae for the genus Phyllosticta. The family name Phyllostictaceae (as Phyllostictei) was first proposed by Fries (1849) and accepted by Hawksworth & David (1989) . This family name is still available for use, and we suggest that Phyllosticta again be placed in this family, which is sister to the Botryosphaeriaceae (Botryosphaeriales).
Although phylogenetic analysis has become a standard approach in fungal identification, phylogenetic studies should combine both molecular and morphological data to help discriminate taxa (Crous & Groenewald 2005 , Hyde et al. 2010 . Suitable type material that can be sequenced is not available for many species of fungi, and thus neo-or epitypification is required in order to create a stable and workable taxonomy. The objectives of this study are: (1) to clarify relationships among species of Phyllosticta using multi-gene sequence data [internal transcribed spacer region (ITS), translation elongation factor 1-α gene (TEF1), actin gene (ACT), 28S rRNA gene (LSU) and glyceraldehyde-3-phosphate dehydrogenase gene (GPDH)] combined with morphological characteristics; (2) to provide a phylogenetic backbone for the genus Phyllosticta, and (3) to designate neo-or epitype specimens for fungal isolates that correlate well with original type material, thereby fixing the genetic application of these names.
MAterIAl And Methods
Isolates
A global collection of 160 strains of Phyllosticta associated with both leaf spot diseases and healthy leaves of various host plants were studied (Table 1 ). All isolates were sequenced and analysed together with sequences downloaded from GenBank. If fruit bodies were present on diseased tissue then a single spore isolation procedure as described by Chomnunti et al. (2011) was used to obtain cultures. To obtain isolates of Phyllosticta from diseased leaves of host plants when fruit bodies were not present, the leaf surface was cleaned by wiping with 70 % ethanol. Small pieces of leaf were then cut from the interface between healthy and diseased tissue. These were surface sterilised in 70 % ethanol, washed and plated onto ½ strength potato dextrose agar (½PDA). For isolation of endophytic species, healthy leaves were washed in tap water and wiped with 70 % ethanol. They were then cut into small pieces (about 1 × 1 cm), suspended in 70 % ethanol for 15 min (three times) and washed in distilled water (three times) before placing on ½PDA. All plates were incubated at 27 ºC for 1 wk and observed daily. The growing tips of hyphae of Phyllosticta colonies that developed were cut out and transferred to fresh PDA plates. Isolates are deposited in Mae Fah Luang University Culture Collection (MFLUCC) and in the working collection of Pedro Crous housed at the CBS-KNAW Fungal Biodiversity Centre (CBS), Utrecht, The Netherlands (CPC). Other fungal isolates of representative Phyllosticta spp. were obtained from the CBS and added to this study (Table 1) .
Morphology
Growth rates, culture characteristics, and morphology of the isolates were determined at 27 °C. Sporulation was induced by growth on pine needle agar (PNA) (Smith et al. 1996) and synthetic nutrient-poor agar (SNA) under near UV-light. Colony colour and growth rate were established on PDA, malt extract agar (MEA) and oatmeal agar (OA) according to Crous et al. (2009) . Culture characteristics were assessed, and the colour of upper and lower sides of cultures was determined after 14 d in the dark at 27 °C. Colony colour on MEA, OA and PDA was determined with the colour charts of Rayner (1970) . Nomenclatural novelties and descriptions were deposited in MycoBank (www.mycobank.org; Crous et al. 2004) .
DNA extraction, amplification, and sequencing
Total genomic DNA was extracted from cultures grown on MEA for 2-3 d using the UltraClean™ Microbial DNA isolation kits (Mo Bio Laboratories, Inc., California, USA) according to the manufacturer's protocol. Partial regions of five loci were amplified including actin (ACT) using primers ACT-512F and ACT-783R (Carbone & Kohn 1999) ; the internal transcribed spacer region (ITS) of the nuclear rDNA using primers V9G (de Hoog & Gerrits van den Ende 1998) and ITS4 (White et al. 1990) , the 28S large subunit nrDNA (LSU) using primers LROR (Moncalvo et al. 1995) and LR5 (Vilgalys & Hester 1990) ; translation elongation factor 1-α using primers EF1-728F (Carbone & Kohn 1999) and EF2 (O'Donnell et al. 1998) ; and glyceraldehyde-3-phosphate dehydrogenase (GPDH) using primers Gpd1-LM and Gpd2-LM (Myllys et al. 2002) . For Phyllosticta citricarpa isolates, GPDH was amplified using primers Gpd1 (Guerber et al. 2003) and GPDHR2 (Glienke et al. 2011) . The PCR reaction mixtures and cycling conditions were followed as described by Glienke et al. (2011) .
Amplified fragments were sequenced in both directions using the same primers pairs used for amplification. For this purpose, the BigDye Terminator Cycle Sequencing Kit v. 3.1 (Applied Biosystems™, Foster City, CA, USA) containing AmpliTaq DNA Polymerase was used. The amplified products were analysed on an automated 3730xl DNA analyzer (Life Technologies Europe BV, Applied Biosystems™, Bleiswijk, The Netherlands). Sequences generated were assembled and aligned using MEGA v. 5.05 (Tamura et al. 2011) and MAFFT v. 6 (http://mafft.cbrc.jp/alignment/ server/), respectively. The sequences were manually aligned as necessary.
Molecular phylogeny
Phylogenetic analyses were based on both Maximum Parsimony (MP) and Bayesian inference (BI). The MP analyses were done using PAUP (Phylogenetic Analysis Using Parsimony, v. 4.0b10; Swofford 2003) . Phylogenetic relationships were estimated by heuristic searches with 1 000 random addition sequences. Tree bisection-reconnection was used, with the branch swapping option set on "best trees" only with all characters weighted equally and alignment gaps treated as fifth state. Tree length (TL), consistency index (CI), retention index (RI) and rescaled consistence index (RC) were calculated for parsimony and bootstrap analysis (Hillis & Bull 1993 ) was based on 1 000 replications.
For BI, the best evolutionary models for each partition were determined using MrModeltest (Nylander 2004) and incorporated into the analyses. MrBayes v. 3.2.1. (Ronquist & Huelsenbeck 2003) was used to generate phylogenetic trees under optimal criteria per partition. A Markov Chain Monte Carlo (MCMC) algorithm of four chains was started in parallel from a random tree topology with the heating parameter set at 0.3. The MCMC analysis lasted until the average standard deviation of split frequencies came below 0.01 with trees saved every 1 000 generations. The first 25 % of saved trees were discarded as the "burn-in" phase and posterior probabilities (PP) determined from the remaining trees.
results
Phylogenetic relationships were determined for the ITS and ACT gene sequences of 160 Phyllosticta strains (including one outgroup). The combined partial dataset of Phyllosticta comprised 883 characters (including gaps), of which 341 characters are constant, and 150 characters are variable and parsimonyuninformative. Parsimony analysis generated 1 000 trees, one of which is presented as shown in Fig. 1 (TL = 2099, CI = 0.481, RI = 0.898, RC = 0.432). The phylogenetic tree of the ITS and ACT region resolved 46 clades (see Table 1 for details). The Bayesian consensus tree confirmed the tree topology and bootstrap support of the strict consensus tree obtained with MP.
A second analysis including all isolates for which a complete dataset were available (129 strains including the outgroup) was run based on ITS, LSU, ACT, TEF1 and GPDH (Table 1 ). The combined partial dataset of Phyllosticta comprised 2 577 characters (including gaps), of which 1 547 characters are constant, 296 characters are variable and parsimony-uninformative. Parsimony analysis generated 1 000 trees, of which one is shown in Fig. 2 (TL = 3173, CI = 0.517, RI = 0.906, RC = 0.468). The phylogenetic tree using combined multigene data resolved 33 clades (see Table 1 for details). The Bayesian consensus tree confirmed the tree topology and bootstrap support of the strict consensus tree obtained with MP.
taxonomy
Phyllosticta is distinct from members of the Botryosphaeriaceae in cultural characteristics (slow growing, black erumpent colonies vs. grey, fluffy, fast-growing colonies). Morphologically it is also distinct, having conidia encased in a mucoid sheath and often with an apical appendage. The sexual morph has ascomata unilocular, ascospores frequently with mucoid caps, and hamathecial tissue disintegrating at maturity, which collectively differs from those in the Botryosphaeriaceae. Phyllosticta is also phylogenetically LGMF 220 Citrus sinensis Brazil KF206203 KF206219 JF261488 KF289307 JF343735
LGMF Etymology: Named after the host genus from which it was collected, Abies.
Conidiomata (on PNA) pycnidial, solitary, black, erumpent, globose, exuding colourless conidial masses; pycnidia up to 250 μm diam, elongated in culture on PNA; pycnidial wall of several layers of textura angularis, up to 30 μm thick; inner wall of hyaline textura angularis. Ostiole central, up to 15 μm diam. Conidiophores subcylindrical to ampulliform, reduced to conidiogenous cells, or with 1 supporting cell, that can be branched at the base, 10-25 × 4-6 μm. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 7-15 × 3-5 μm; proliferating several times percurrently near apex. Conidia (11-)13-16(-18) × (7-)8 μm, solitary, hyaline, aseptate, thin and smooth-walled, granular, or with a single large central guttule, fusoid-ellipsoid, tapering towards a narrow truncate base, 2-3 μm diam, enclosed in a thin persistent mucoid sheath, 3-4 μm thick, and bearing a hyaline, apical mucoid appendage, (15-)20-25(-30) × 1.5(-2) μm, flexible, unbranched, tapering towards an acutely rounded tip. Ascomata similar to conidiomata in general anatomy. Asci bitunicate, hyaline, clavate to broadly fusoid-ellipsoid, with visible apical chamber, 2 μm diam, 65-120 × 12-15 μm. Ascospores bito multiseriate, hyaline, smooth, granular to guttulate, aseptate, straight, rarely curved, widest in the middle, limoniform with obtuse ends, (15-)16-18(-20) × (6-)7 μm.
Culture characteristics: Colonies erumpent, spreading with moderate aerial mycelium, covering dish after 1 mo at 25 ºC. On OA surface iron-grey. On PDA and MEA surface grey-olivaceous, reverse iron-grey. Notes: The present isolate of P. abieticola was originally identified as P. abietis, which is distinguished by having smaller conidia (7-12 × 6.5-9 μm), and a sheath up to 1.5 μm wide, with apical appendages up to 2.5 μm long when present (Bissett & Palm 1989 ). Etymology: Named after the host genus from which it was collected, Aloe.
Phyllosticta aloeicola
Associated with leaf tip blight. Conidiomata (on PNA) pycnidial, solitary, black, erumpent, globose, exuding colourless conidial masses; pycnidia up to 250 μm diam; pycnidial wall of several layers of textura angularis, up to 40 μm thick; inner wall of hyaline textura angularis. Ostiole central, up to 20 μm diam. Conidiophores subcylindrical to ampulliform, reduced to conidiogenous cells. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 5-13 × 3-4 μm; proliferating several times percurrently near apex. Conidia (8-)14-18(-27) × (6.5-) 7-8(-9) μm, solitary, hyaline, aseptate, thin and smooth walled, granular, or with a single large central guttule, ellipsoid to obovoid or subcylindrical, tapering towards a narrow truncate base, 3-5 μm diam, enclosed in a thin, persistent mucoid sheath, 1-2 μm thick, and bearing a hyaline, apical mucoid appendage, (7-)15-20(-23) × 2-3(-3.5) μm, flexible, unbranched, tapering towards an acutely rounded tip.
Culture characteristics: Colonies erumpent, spreading, with sparse aerial mycelium and feathery margins, covering the dish in 1 mo. On MEA surface olivaceous-grey, reverse iron-grey; on OA and PDA iron-grey on surface and reverse. Notes: Phyllosticta aloeicola and P. aloës were both isolated from Aloe latifolia in South Africa. Van der Aa & Vanev (2002) examined the type specimen of P. aloës (deposited in B), and concluded that it was either a Phoma or Asteromella sp. Culture characteristics: On OA, colonies flat, with irregular margin, initially hyaline with abundant mycelium, gradually becoming greenish after 2-3 d. On MEA colonies woolly, irregular, initially white with abundant mycelium, gradually becoming greenish to dark green after 2-3 d with white hyphae on the undulate margin, eventually turning black; reverse dark green to black. After 25 d in the dark at 27 ºC the colony covered the whole plate. On PDA, colonies were flat, rather fast growing, initially white with abundant mycelium, gradually becoming greenish to dark green after 2-3 d, with white hyphae at the margin, eventually turning black; reverse black and after 14 d in the dark at 27 ºC colony covered the whole plate. Notes: Phyllosticta citrimaxima was isolated from tan spots on the fruit surface of Citrus maxima, which is grown as an economically important crop in Thailand and Asia. Recently, P. citriasiana, and P. citrichinaensis were described from Citrus maxima in Vietnam and China (Wulandari et al. 2009 , Wang et al. 2012 , and P. citribraziliensis from Brazil (Glienke et al. 2011 ). Phyllosticta citrimaxima is well supported phylogenetically (Fig. 1) . Wang et al. (2012) provided a table in which they compared the morphology of five Phyllosticta species associated with citrus: P. citricarpa, P. citriasiana, P. capitalensis, P. citribraziliensis, and P. citrichinaensis. Phyllosticta citrimaxima produces smaller conidia (5-8 × 3-7 μm) than P. citricarpa (11-12 × 6-8 μm), P. citriasiana (12-14 × 6-7 μm), P. capitalensis (11-12 × 6-7 μm), P. citribraziliensis (10-12 × 6-7 μm) and P. citrichinaensis (8-12 × 6-9 μm), and has longer apical appendages (2-16 μm) than any of these four species, except P. citrichinaensis (14-26 μm).
Phyllosticta citrimaxima
Phyllosticta concentrica Sacc., Nuovo Giorn. Bot. Ital. 8: 203. 1876. Fig. 6 . Conidiomata (on PNA) pycnidial, solitary, black, erumpent, globose, exuding colourless conidial masses; pycnidia up to 400 μm diam, elongated in culture on PNA; pycnidial wall of several layers of textura angularis, up to 30 μm thick; inner wall of hyaline textura angularis. Ostiole central, up to 25 μm diam. Conidiophores subcylindrical to ampulliform, reduced to conidiogenous cells, or with 1 supporting cell, that gives rise to 1-2 conidiogenous cells, 12-20 × 4-6 μm. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 7-10 × 3-6 μm; proliferating several times percurrently near apex. Conidia (10-)11-13(-14) × (6-)8(-9) μm, solitary, hyaline, aseptate, thin and smooth-walled, granular, or with a single large central guttule, ellipsoid, tapering towards a narrow truncate base, 2-3 μm diam, enclosed in a thin persistent mucoid sheath, 1-2 μm thick, and bearing a hyaline, apical mucoid appendage, (5-)8-12(-15) × (1-)1.5 μm, flexible, unbranched, tapering towards an acutely rounded tip.
Culture characteristics: Colonies flat, spreading with sparse aerial mycelium, and feathery, lobate margins, reaching 30 mm after 2 wk at 25 ºC. On PDA surface greenish black, reverse iron-grey; on OA surface iron-grey; on MEA surface olivaceous-grey in centre, pale olivaceous-grey in outer region, olivaceous-grey underneath. Notes: Phyllosticta concentrica, and its purported sexual state, Guignardia philoprina, represent different taxa, with each name representing a species complex for which numerous old names are available. Phyllosticta concentrica was originally introduced by Saccardo for a species occurring on Hedera helix in Italy, but which appears to be common in Europe on this host. The present Conidiomata (on PNA) pycnidial, solitary, black, erumpent, globose, exuding colourless to opaque conidial masses; pycnidia up to 200 μm diam; pycnidial wall of 3-6 layers of textura angularis, up to 40 μm thick; inner wall of hyaline textura angularis. Ostiole central, up to 20 μm diam. Conidiophores subcylindrical to ampulliform, reduced to conidiogenous cells, or with 1 supporting cell, at times branched at base, 10-20 × 4-6 μm. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 10-17 × 3-6 μm; proliferating several times percurrently near apex. Conidia (10-)11-13(-15) × 7-8(-11) μm, solitary, hyaline, aseptate, thin and smooth walled, coarsely guttulate, or with a single large central guttule, ellipsoid to obovoid, tapering towards a narrow truncate base, 2-3 μm diam, enclosed in a thin, persistent mucoid sheath, 1-2 μm thick, and bearing a hyaline, apical mucoid appendage, (10-)20-35(-40) × 2(-3) μm, flexible, unbranched, tapering towards an acutely rounded tip.
Culture characteristics: Colonies spreading, erumpent, with sparse aerial mycelium and even, smooth margins. On MEA surface pale olivaceous-grey in centre, dirty white in outer region, reverse iron- grey; on OA olivaceous-grey; on PDA olivaceous-grey on surface and reverse. Notes: Van der Aa (1973) did not locate type material, and the material studied by Petrak & Sydow (1927) Conidiomata (on PNA) pycnidial, solitary, black, erumpent, globose, exuding colourless conidial masses; pycnidia up to 200 μm diam; pycnidial wall of several layers of textura angularis, up to 30 μm thick; inner wall of hyaline textura angularis. Ostiole central, up to 10 μm diam. Conidiophores subcylindrical to ampulliform, reduced to conidiogenous cells, or with 1-2 supporting cells, that can be branched at the base, 10-20 × 4-5 μm. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 7-12 × 2.5-4 μm; proliferating several times percurrently near apex. Conidia (6-)7-8 × (5.5-)6(-7) μm, solitary, hyaline, aseptate, thin and smooth walled, granular, or with a single large central guttule, ellipsoid to obovoid, tapering towards a narrow truncate base, 2-3 μm diam, enclosed in a thin persistent mucoid sheath, 1 μm thick, and bearing a hyaline, apical mucoid appendage, (3-) 4-5(-7) × 1(-1.5) μm, flexible, unbranched, tapering towards an acutely rounded tip.
Culture characteristics: Colonies erumpent, spreading with moderate aerial mycelium and feathery, lobate margins, covering dish after 1 mo at 25 ºC. On OA, MEA and PDA surface olivaceousgrey, reverse iron-grey. Notes: The name P. cornicola is based on European collections (Cornus sanguinea, Czech Republic), and until fresh European material has been collected, we cannot be sure that the name is authentic for this taxon. Cejp, Bothalia 10: 341. 1971 . Fig. 9 .
Phyllosticta cussoniae
Leaf spots amphigenous, subcircular, pale to medium brown, 0.5-1 cm diam, frequently surrounded by a red-purple margin. Conidiomata (on PNA) pycnidial, solitary, black, erumpent, globose, exuding colourless to opaque conidial masses; pycnidia up to 200 μm diam; pycnidial wall of several layers of textura angularis; inner wall of hyaline textura angularis. Ostiole central, up to 20 μm diam. Conidiophores subcylindrical to ampulliform, reduced to conidiogenous cells, or with 1-2 supporting cells, branched at base, 10-25 × 3-5 μm. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 5-10 × 3-4 μm; proliferating several times percurrently near apex. Conidia (10-)12-15(-17) × (6-)7(-8) μm, solitary, hyaline, aseptate, thin and smooth walled, coarsely guttulate, or with a single large central guttule, ellipsoid to obovoid, tapering towards a narrow truncate base, 3-4 μm diam, enclosed in a thin, persistent mucoid sheath, 2-4 μm thick, and bearing a hyaline, apical mucoid appendage, (8-)10-12(-13) × 2(-3) μm, flexible, unbranched, tapering towards an acutely rounded tip. Spermatia occurring in same conidioma with conidia, hyaline, smooth, guttulate to granular, bacilliform, 7-10 × 2-3 μm. Culture characteristics: Colonies erumpent, spreading, with sparse aerial mycelium and feathery margins, covering the dish in 1 mo. On MEA surface olivaceous-grey, reverse iron-grey; on OA irongrey; on PDA iron-grey on surface and reverse. Conidiomata (on PNA) pycnidial, solitary, black, erumpent, globose or with elongated body, exuding colourless to opaque conidial masses; pycnidia up to 400 μm diam; pycnidial wall of several layers of textura angularis; inner wall of hyaline textura angularis. Ostiole central, up to 40 μm diam. Conidiophores subcylindrical to ampulliform, reduced to conidiogenous cells, or with 1-2 supporting cells, branched at base or not, 10-25 × 4-5 μm. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 8-20 × 3-4 μm; proliferating several times percurrently near apex. Conidia (12-)13-14(-15) × (9-)10(-11) μm, solitary, hyaline, aseptate, thin and smooth walled, coarsely guttulate, or with a single large central guttule, broadly ellipsoid, tapering towards a narrow truncate base, 2-3 μm diam, enclosed in a thin, persistent mucoid sheath, 2-3 μm thick, and bearing a hyaline, apical mucoid appendage, (10-)12-15(-20) × 1.5(-2) μm, flexible, unbranched, tapering towards an acutely rounded tip.
Culture characteristics: Colonies erumpent, spreading, with sparse aerial mycelium and feathery margins, covering the dish in 1 mo. On MEA surface olivaceous-grey, reverse iron-grey; on OA irongrey; on PDA iron-grey on surface and reverse. Notes: Guignardia philoprina (from Ilex) is a species complex with numerous old names. The oldest name linked to European specimens from Taxus appears to be Physalospora gregaria var. foliorum, which we recombine in Phyllosticta. As the holotype specimen in PAD only contains immature ascomata and spermatia, a neotype is herewith designated. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 10-15 × 3-5 μm; proliferating several times percurrently near apex. Conidia (10-)11-12(-14) × (9-)10(-11) μm, solitary, hyaline, aseptate, thin and smooth walled, granular, or with a single large central guttule, broadly ellipsoid to obovoid or globose, tapering towards a narrow truncate base, 3-4 μm diam, enclosed in a thin, mucoid sheath, 1-3 μm thick, mostly not persistent, and bearing a hyaline, apical mucoid appendage, (8-)10-12(-15) × 1.5(-2) μm, flexible, unbranched, tapering towards an acute tip.
Culture characteristics: Colonies flat, spreading with sparse aerial mycelium and feathery, lobate margins, reaching 25 mm diam on MEA, 30 mm diam on PDA and 35 mm diam on OA after 2 wk at 25 ºC. On OA centre olivaceous-grey, outer zone with diffuse pale yellow pigment in agar. On PDA surface olivaceous-grey, reverse iron-grey. On MEA surface iron-grey in centre, pale grey-olivaceous in outer region, iron-grey in reverse. 
Notes:
Judging from the number of specimens and cultures in the CBS collection, P. hypoglossi is a common European species on cladodes of Ruscus hypoglossum. The morphology of the neotype closely matches that described in the original description. Etymology: Named after the host genus from which it was collected, Leucothoe.
Phyllosticta leucothoicola
Leaf spots purple-brown, scattered, enlarged and becoming confluent, subcircular to oblong, with brown to dark brown border (Takeuchi & Horie 1998) . Conidiomata (on PNA) pycnidial, mostly aggregated in clusters, black, erumpent, globose to clavate or elongated with necks up to 500 μm long, exuding colourless to opaque conidial masses; pycnidia up to 300 μm diam; pycnidial wall of several layers of textura angularis, up to 40 μm thick; inner wall of hyaline textura angularis. Ostiole central, up to 15 μm diam. Conidiophores subcylindrical to ampulliform, reduced to conidiogenous cells, or with 1 supporting cell, 6-20 × 3-4 μm. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 6-15 × 3-4 μm; proliferating several times percurrently near apex. Conidia (6-)7-8(-9) × 6(-7) μm, solitary, hyaline, aseptate, thin and smooth walled, coarsely guttulate, or with a single large central guttule, ovoid to irregularly ellipsoid, at times enclosed in a thin mucoid sheath, up to 1.5 μm thick; apical mucoid appendage not seen. Spermatia developing in same conidioma as conidia, bacilliform, smooth, hyaline, guttulate, 5-7 × 2-3 μm.
Culture characteristics: Colonies erumpent, spreading, with sparse aerial mycelium and feathery margins, covering the dish in 1 mo. On MEA surface olivaceous-grey, reverse iron-grey; on OA irongrey; on PDA iron-grey on surface and reverse. Etymology: Named after the host genus on which it occurs, Mangifera indica.
Conidiomata pycnidial (on PNA), initially forming after 4 d of incubation, black, superficial, subglobose or ellipsoidal, 220-300 × 160-180 μm; wall of 1-3 layers of brown textura angularis, 20-30 μm thick. Conidiogenous cells lining the inner wall, phialidic, cylindrical, hyaline, 3-5 × 3-4 μm. Conidia ellipsoidal, hyaline, aseptate, smooth, (6-)9(-13) × (4-)5(-6) μm, surrounded by mucilaginous sheath, 0.5-2 μm thick, bearing single apical appendage, 3-14 μm long.
Culture characteristics: On OA colonies appeared flat, with irregular margins, initially hyaline with abundant mycelium, gradually becoming greenish after 2-3 d. On MEA, colonies woolly, irregular, initially white with abundant mycelium, gradually becoming greenish to dark green after 2-3 d, with white hyphae at the undulate margin, eventually turning black; reverse dark green to black. After 25 d in the dark at 27 ºC colony covering the whole plate. On PDA colonies flat, rather fast growing, initially white with abundant mycelium, gradually becoming greenish to dark green after 2-3 d with white hyphae at the margin, eventually turning black; reverse black and after 14 d in the dark at 27 ºC colony covering the whole plate.
Specimen examined: thailand, Chiangrai, Nanglae, on healthy leaf of Mangifera indica, July 2011, S. Wikee (holotype MFU13-0108; ex-type culture CPC 20274 = MFLUCC10-0029 = CBS 136061).
Notes: Phyllosticta mangifera-indica was isolated as an endophyte from a healthy leaf of Mangifera indica. Several species have been reported as pathogens on M. indica including G. mangiferae and P. brazilianiae (Glienke et al. 2011) . Phyllosticta mangifera-indica produced abundant conidia on OA and formed appressoria within 2 d. Morphologically, it is distinct from P. capitalensis (conidia 8-11 × 5-6 μm) in having longer conidia (conidia 6-13 × 4-6), and represents a distinct lineage with 99 % bootstrap support with the inclusion of TEF1 and GPDH sequence data. It is phylogenetically distinct from P. mangiferae, and most closely related to P. brazilianiae, which occurs on the same host. Conidiomata (on PNA) pycnidial, solitary, black, erumpent, globose, exuding colourless conidial masses; pycnidia up to 180 μm diam; pycnidial wall of several layers of textura angularis, up to 30 μm thick; inner wall of hyaline textura angularis. Ostiole central, up to 15 μm diam. Conidiophores subcylindrical to ampulliform, reduced to conidiogenous cells, or with 1-2 supporting cells, that can be branched at the base, 15-50 × 5-6 μm. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 8-20 × 3-4 μm; proliferating several times percurrently near apex. Conidia (9-)10-11(-12) × (6-)7(-8) μm, solitary, hyaline, aseptate, thin and smooth walled, granular, or with a single large central guttule, broadly ellipsoid to obovoid or globose, tapering towards a narrow truncate base, 2-3 μm diam, enclosed in a thin mucoid sheath, absent at maturity or 1 μm thick, and bearing a hyaline, apical mucoid appendage, 6-7(-10) × 1.5(-2) μm, flexible, unbranched, tapering towards an acute tip. Note: This taxon appears to be common on Acer spp. in the USA, where it is associated with leaf spots (Bissett & Darbyshire 1984) . The holotype could not be located in NY, LCR, IMI, S, K or BPI, and thus a neotype (from the original host in the USA) is designated. Etymology: Named after the host genus on which it occurs, Pyrola.
Phyllosticta neopyrolae
Leaf spots orbicular to ellipsoid, black. Conidiomata (on PNA) pycnidial, epiphyllous, sparse, solitary or aggregated, immersed at first, then erumpent breaking through the epidermis, brown to dark brown, subglobose, 60-100 × 60-113 μm; pycnidial wall composed of the depressed or irregular cells in 1-4 layers, brown to dark brown, hyaline or paler toward the inside, with a central ostiole, up to 10 μm diam. Conidiophores subcylindrical, reduced to conidiogenous cells, or with 1-2 supporting cells, branched at the base, 15-20 × 2-3 μm. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 8-15 × 2-3 μm; proliferating several times percurrently near apex. Conidia (6-)7(-8) × (5-)6(-7) μm, solitary, hyaline, aseptate, thin and smooth walled, granular, or with a single large central guttule, broadly ellipsoid to globose, mucoid sheath and appendage lacking.
Culture characteristics: Colonies erumpent, spreading, with sparse aerial mycelium and feathery margins, covering the dish in 1 mo. On MEA surface olivaceous-grey, reverse iron-grey; on OA irongrey; on PDA iron-grey on surface and reverse. Notes: Two species of Phyllosticta are known from Pyrola spp., namely P. pyrolae Ellis & Everh. and P. pyrolae (Ehrenb. : Fr) Allesch. Of these, the latter species is an illegitimate homonym, with morphological characteristics (conidia 3-4 μm long) that indicate that it should be excluded from Phyllosticta s. str. (van der Aa & Vanev 2002) . The other species, P. pyrolae Ellis & Everh.
(conidia ovoid to globose, 4.5-7.5 × 4-9 μm, with mucoid layer and an apical appendage) resembles P. neopyrolae. Phyllosticta neopyrolae differs from these two species by having conidia that lack a mucoid sheath and apical appendage.
Phyllosticta owaniana G. Winter, Hedwigia 24: 31. 1885. Fig. 16 .
Leaf spots amphigenous, irregular to subcircular, pale to medium brown, turning greyish with age, surrounded by a broad purplish border, and chlorotic margin. Conidiomata (on PNA) pycnidial, solitary, black, erumpent, globose, exuding colourless conidial masses; pycnidia up to 300 μm diam, frequently with elongated neck on OA and MEA; pycnidial wall of several layers of textura angularis, up to 30 μm thick; inner wall of hyaline textura angularis. Ostiole central, up to 10 μm diam. Conidiophores subcylindrical to ampulliform, reduced to conidiogenous cells, or with 1-2 supporting cells, that can be branched at the base, 10-30 × 4-5 μm. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 10-25 × 3-4.5 μm; proliferating several times percurrently near apex. Conidia (10-)11-12(-13) × (7-)8(-9) μm, solitary, hyaline, aseptate, thin and smooth walled, granular, or with a single large central guttule, ellipsoid to obovoid, tapering towards a bluntly obtuse or narrow truncate base, 2-3 μm diam, enclosed in a thin persistent mucoid sheath, 1-2 μm thick, and bearing a hyaline, apical mucoid appendage, (5-)8-12(-15) × (1-)1.5 μm, flexible, unbranched, tapering towards an acutely rounded tip. Notes: Phyllosticta owaniana causes a serious leaf spot disease on Brabejum stellatifolium, and is generally found wherever this host occurs in South Africa. All isolates collected thus far (Crous, unpubl. data) are similar based on DNA sequence data, suggesting that it's a common species on this host. Etymology: Named after the host genus from which it was collected, Pachysandra.
Phyllosticta pachysandricola
Leaf spots circular to ellipsoid, pale brown to brown, often extend with concentric rings, 6-16 mm diam, surrounded by a dark brown border. Conidiomata (on PNA) pycnidial, amphiphyllous, sparse, solitary or aggregated, immersed at first, then erumpent breaking through the epidermis, brown to dark brown, subglobular, 90-140 × 25-80 μm diam, with central ostiole; pycnidial wall composed of depressed or irregular cells with 1-4 layers, brown to dark brown, hyaline or paler toward the inside. Conidiogenous cells integrated, lining the innermost layer of the pycnidial wall, cylindrical, straight or slightly curved, hyaline, proliferating percurrently at least once, with minute periclinal thickenings, 5-12 × 2-2.5 μm. Conidia sporulating holoblastically, solitary, unicellular, spherical, ellipsoid to obovoid, 5.5-8.5 × 4.5-7.5 μm, truncate at the base or rounded at both ends, containing numerous greenish guttulae, surrounded by a mucous sheath, rarely with a short apical appendage. Notes: One other species has been recorded from Pachysandra, P. pachysandrae, which van der Aa & Vanev (2002) excluded from Phyllosticta s. str. based on its conidia (unicellular, oblong, 4.5-6 × 1 μm) that indicate placement in Asteromella. The Japanese collection on Pachysandra is thus described as a new species, P. pachysandricola, in accordance to the morphological differences noted by Motohashi et al. (2009 smooth, coated in a mucoid layer, 10-20 × 4-5 μm; proliferating several times percurrently near apex. Conidia (10-)12-14(-16) × 6-7(-8) μm, solitary, hyaline, aseptate, thin and smooth walled, granular, or with a single large central guttule, broadly ellipsoid, tapering towards a narrow truncate base, 2-3 μm diam, enclosed in a thin persistent mucoid sheath, 1 μm thick, and bearing a hyaline, apical mucoid appendage, (5-)9-11(-13) × 1.5(-2) μm, flexible, unbranched, tapering towards an acutely rounded tip.
Culture characteristics: Colonies erumpent, spreading with moderate aerial mycelium and feathery, lobate margins, reaching 60 mm diam after 1 mo at 25 ºC. On OA surface iron-grey with patches of olivaceous-grey. On PDA surface and reverse iron-grey. On MEA surface dirty white with patches of iron-grey, reverse irongrey. Etymology: Named after the host genus from which it was collected, Podocarpus.
Conidiomata (on PNA) pycnidial, solitary, black, erumpent, globose, exuding colourless to opaque conidial masses; pycnidia up to 200 μm diam; pycnidial wall of 3-6 layers of brown textura angularis; inner wall of hyaline textura angularis. Ostiole central, up to 20 μm diam. Conidiophores subcylindrical to ampulliform, reduced to conidiogenous cells, or with 1-2 supporting cells, at times branched at base, 10-25 × 4-6 μm. Conidiogenous cells terminal, subcylindrical to doliiform, hyaline, smooth, coated in a mucoid layer, 10-17 × 4-6 μm; proliferating several times percurrently near apex. Conidia 12-13(-16) × 8-9(-9.5) μm, solitary, hyaline, aseptate, thin and smooth walled, coarsely guttulate, or with a single large central guttule, broadly ellipsoid, tapering towards a narrow truncate base, 2-5 μm diam, enclosed in a thin, persistent mucoid sheath, 3-4 μm thick, and bearing a hyaline, apical mucoid appendage, (25-)30-45(-55) × 3-4(-5) μm, flexible, unbranched, tapering towards an acutely rounded tip.
Culture characteristics: Colonies after 3 wk reaching 30 mm diam on MEA, 60 mm on PDA and OA. Colonies flattened, spreading, with sparse aerial mycelium and feathery margins. On MEA surface and reverse olivaceous-grey; on OA olivaceous-grey; on PDA irongrey on surface and reverse. Notes: The isolate described here as Phyllosticta podocarpicola (CBS 728.79) was originally treated as part of the G. philoprina species complex, from which it is phylogenetically distinct (Figs 1, 2). It is also distinct from Phyllosticta podocarpi, which was originally described from Podocarpus elongatus leaf litter collected in South Africa [conidia (10-)14(-17) × (8-)9(-10) μm, appendages 10-40 × 1.5-2 μm; Crous et al. 1996] . Etymology: Named after the host genus from which it was collected, Rhaphiolepis.
Phyllosticta rhaphiolepidis
Leaf spots irregular, pale brown. Conidiomata (on PDA) pycnidial, amphiphyllous, immersed, subglobose to globose, composed of depressed or irregular cells in 2-3 layers, dark brown to black, hyaline or paler toward the inside, 85-175 × 100-110 μm diam, with central ostiole, 10-13 μm diam. Conidiogenous cells integrated, lining the inner layer of pycnidia, hyaline, lageniform, cylindrical or conical, 3-10 × 3-4 μm, proliferating percurrently near apex. Conidia unicellular, spherical, ellipsoid to obovoid, truncate at base, later rounded at both ends, surrounded by a mucoid layer, containing numerous minute guttules, 7.5-10 × 4.6-6 μm, with a slender and short apical appendage 4-6 × 1-2 μm. Notes: Phyllosticta rhaphiolepicola, which occurs on Rhaphiolepis japonica in Germany, has somewhat wider conidia (7-9 × 6-8 μm; van der Aa & Vanev 2002) than the Japanese collection. Phyllosticta rhaphiolepidis is also phylogenetically distinct from other species of Phyllosticta that have been deposited in GenBank (Figs 1, 2) .
Phyllosticta rubra Wikee & Crous, sp. nov. MycoBank MB805663. Fig. 21 .
Etymology. Named after the host species from which it was collected, Acer rubrum. Conidiomata (on PNA) pycnidial, solitary, black, erumpent, globose, exuding colourless conidial masses; pycnidia up to 200 μm diam; pycnidial wall of several layers of textura angularis, up to 30 μm thick; inner wall of hyaline textura angularis. Ostiole central, up to 15 μm diam. Conidiophores subcylindrical to ampulliform, reduced to conidiogenous cells, or with 1 supporting cell, that can be branched at the base, 7-10 × 2-3 μm. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 3-8 × 2-3 μm; proliferating several times percurrently near apex. Conidia (6-)6.5-7(-8) × (4-)5(-5.5) μm, solitary, hyaline, aseptate, thin and smooth walled, granular, or with a single large central guttule, ellipsoid to obovoid, tapering towards a narrow truncate base, 1.5-2 μm diam, enclosed in a thin persistent mucoid sheath, 1-1.5 μm thick, and bearing a hyaline, apical mucoid appendage, (5-)6-7(-9) × (1-)1.5 μm, flexible, unbranched, tapering towards an acutely rounded tip. Ascomata similar to conidiomata in general anatomy. Asci bitunicate, hyaline, clavate to broadly fusoid-ellipsoid, with visible apical chamber, 1 μm diam, 30-50 × 10-12 μm. Ascospores bi-to triseriate, hyaline, smooth, granular to guttulate, aseptate, straight, rarely curved, widest in the upper third, limoniform, (8-)9-10(-12) × (4-)5 μm.
Culture characteristics: Colonies erumpent, spreading with moderate aerial mycelium, covering dish after 1 mo at 25 ºC. On OA surface iron-grey. On PDA and MEA surface olivaceous-grey, to iron-grey, reverse iron-grey.
Specimen examined: usA, Missouri, on Acer rubrum, July 1999, G. Carroll, (holotype CBS H-21398, culture ex-type CBS 111635).
Notes: Phyllosticta rubra is part of the P. minima species complex. Phyllosticta rubra has larger conidia (10 μm long), than two proposed synonyms, namely P. arida (on Acer negundo, conidia 8-10 × 6-7 μm), and P. acericola (on Acer rubrum, conidia 5-8 × 3-3.5 μm) (see van der Aa 1973). Conidiomata (on PNA) pycnidial, solitary, black, erumpent, globose, exuding colourless conidial masses; pycnidia up to 200 μm diam; pycnidial wall of several layers of textura angularis, up to 30 μm thick; inner wall of hyaline textura angularis. Ostiole central, up to 15 μm diam. Conidiophores subcylindrical to ampulliform, reduced to conidiogenous cells, or with 1 supporting cell, that can be branched at the base, 10-15 × 4-5 μm. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 5-12 × 3-5 μm; proliferating several times percurrently near apex. Conidia (10-)12-14(-15) × (7-)7.5(-8) μm, solitary, hyaline, aseptate, thin and smooth walled, granular, or with a single large central guttule, ellipsoid to obovoid, tapering towards a narrow truncate base, 3-4 μm diam, enclosed in a thin persistent mucoid sheath, 1-2 μm thick, and bearing a hyaline, apical mucoid appendage, (7-)8-12(-20) × (2-)2.5(-3) μm, flexible, unbranched, tapering towards an acutely rounded tip.
Culture characteristics: Colonies flat, spreading with sparse aerial mycelium and feathery, lobate margins, reaching 70 mm diam after 1 mo at 25 ºC. On OA surface olivaceous-grey. On PDA surface olivaceous-grey, reverse iron-grey. On MEA surface pale olivaceous-grey in outer region, olivaceous-grey in centre; in reverse iron-grey in centre, smoke-grey in outer region. pycnidial wall of several layers of textura angularis, up to 25 μm thick; inner wall of hyaline textura angularis. Ostiole central, up to 20 μm diam. Conidiophores subcylindrical to ampulliform, reduced to conidiogenous cells, or with 1 supporting cell, that can be branched at the base, 10-20 × 3-5 μm. Conidiogenous cells terminal, subcylindrical, hyaline, smooth, coated in a mucoid layer, 8-15 × 3-4 μm; proliferating several times percurrently near apex. Conidia (9-)10-12(-13) × (6-)7(-8) μm, solitary, hyaline, aseptate, thin and smooth walled, granular, with a single large central guttule, ellipsoid to obovoid, tapering towards a narrow truncate base, 3-4 μm diam, enclosed in a thin persistent mucoid sheath, 0.5-1 μm thick, and bearing a hyaline, apical mucoid appendage, 7-25 × (1.5-)2 μm, flexible, unbranched, tapering towards an acutely rounded tip.
Culture characteristics: Colonies flat, spreading with sparse aerial mycelium and feathery, lobate margins, reaching 15 mm diam after 2 wk at 25 ºC. On OA surface iron-grey. On PDA surface and reverse iron-grey. On MEA surface pale olivaceous-grey to olivaceous-grey, reverse olivaceous-grey. Notes: A recent study published by Zhang et al. (2013) revealed P. vaccinii (ex-epitype ATCC 46255) to be distinct from Guignardia vaccinii (ex-holotype CBS 126.22), and also revealed that several undescribed Phyllosticta spp. are associated with Vaccinium, one of which is described here as P. vacciniicola. The correct name for www.studiesinmycology.org
